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THERMAL  PARAMETERS  AS  A  PREDICTOR  OF  PRECIPITATION 
TYPE  FOR  ELLSWORTH  AFB.  SD 

Introduction 


The  prediction  of  precipitation  type  is  a  problem  frequently  encountered 
by  forecasters.  The  thermal  parameters  provided  in  this  paper  are  pre¬ 
sented  as  an  aid  to  the  forecaster  for  the  determination  of  the  precipitation 
type.  The  material  in  this  report  is  designed  to  be  used  in  conjunction 
with  the  facsimile  maps,  charts  and  prognostic  charts,  and  the  local  radio¬ 
sonde  data.  The  user  should  be  familiar  with  the  techniques  and  procedures 
set  forth  by  the  papers  listed  in  the  Selected  References  of  this  paper. 

DATA 

The  data  presented  were  extracted  from  the  computer  correlation 
printout  of  liquid  and  frozen  precipitation  types  as  observed  at  Ellsworth 
AFB,  South  Dakota,  and  the  radiosonde  data  from  Rapid  City,  South 
Dakota.  The  period  of  record  for  the  data  presented  in  this  report  is 
from  1  June  1957  through  31  March  1966. 

The  six  precipitation  types  reported  in  this  paper  are: 

1.  Snow  and  snow  showers 

2.  Snow  showers  only 

3.  Freezing  rain  and  drizzle 

4.  Sleet 

4 

5.  Mixed  rain  and  snow 

6.  Liquid  precipitation 

As  many  as  seven  surface  observations  have  been  plotted  against  a 
radiosonde  run.  .  These  seven  observations  may  occur  from  three  hours 
before  radiosonde  time  until  three  hours  after  radiosonde  time. 
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Table  1.  1(300-850  mb  thickness,  decameters,  versus  precipitation  type 
reported  in  surface  observations  at  Ellsworth  AFB,  SD,  within  three  hours 
of  radiosonde  time.  The  number  in  the  snow  column  includes  occurrences 
of  snow  and  snow  showers.  As  many  as  seven  observations  nay  be  reported 
for  each  radiosonde  time  with  precipitation  within  plus  or  minus  three 
k i our s  of  the  radiosonde  time.  Upper  air  data  taken  from  Rapid  City 
radiosonde.  Period  of  record  1  June  1957  through  31  March  1966. 
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Table  2.  850-700  mb  thickness,  decameters,  versus  precipitation  type 

reported  in  surface  observations  at  Ellsworth  AFB,  SD,  within  three  hours 
of  radiosonde  time.  The  number  in  the  snow  column  includes  occurrences 
of  snow  and  snow  showers.  As  many  as  seven  observations  may  be  reported 
for  each  radiosonde  time  with  precipitation  within  plus  or  minus  three 
hours  of  the  radiosonde  time.  Upper  air  data  taken  from  Rapid  City 
radiosonde.  Period  of  record  1  June  1957  through  31  March  1966. 
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Table  3.  1000-500  mb  thickness,  decameters,  versus  precipitation  type 
reported  In  surface  observations  at  Ellsworth  AFB,  SD,  within  three  hours 
of  radiosonde  time.  The  number  in  the  snow  column  includes  occurrences 
of  snow  and  snow  showers.  As  many  as  seven  observations  may  be  reported 
for  each  radiosonde  time  with  precipitation  within  plus  or  minus  three 
hours  of  the  radiosonde  time.  Upper  air  data  taken  from  Rapid  City 
radiosonde.  Period  of  record  1  June  1957  through  31  March  1966. 
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Table  U.  Surface  temperature  versus  precipitation  type  reported  in 
surface  observations  three  hours  before  radiosonde  time  until  three 
hours  after  radiosonde  time  at  Ellsworth  AFB,  SD.  The  number  in  the 
snow  column  includes  snow  and  snow  showers.  Upper  air  data  taken  from 
Rapid  City  radiosonde.  Period  of  record  1  June  1957  through  31  March 
3  9  U. 
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Table  5.  #50  mb  temperature  vereus  precipitation  type  reported  in 

surface  observations  three  hours  before  radiosonde  time  until  three 
hours  after  radiosorde  time  at  Ellsworth  AFB,  SD,  The  number  in  the 
snow  column  includes  snow  end  snow  showers.  Upper  air  data  taken  froa' 
Rapid  City  radiosonde.  Period  of  record:  1  June  1957  through  31 
March  1966, 
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.Table  6.  700  mb  temperature  versus  precipitation  type  reported  in 
surface  observations  three  hours  before  radiosonde  time  until  three 
hours  after  radiosonde  time  at  Ellsworth  AFB,  SD.  The  number  in  the 
snow  column  includes  snow  und  snow  showers.  Upper  air  data  taken  from 
Rapid  City  radiosonde.  Period  of  record?  1  June  1957  through  31  March 

1966. 
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Table  7.  850  mb  Wind  Direction,  degrees,  versus  precipitation  type 
reported  in  surface  observations  at  Ellsworth  AFB,  SD,  within  three 
hours  of  radiosonde  time.  The  number  in  the  snow  column  includes 
occurrences  of  snow  and  snow  showers.  As  many  as  seven  observations 
may  be  reported  for  each  radiosonde  time  with  precipitation  within 
plus  or  minus  three  hours  of  the  radiosonde  time.  Upper  air  data  taken 
from  Rapid  City  radiosonde.  Period  of  record:  1  June  1957  through 
31  March  1966. 
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Figure  1.  Graph  and  table  for  delineating  the  type  of 
precipitation  at  Ellsworth  APB,  South  Cikota.  Ordinate  of 
graph  is  1000-850  rib  thickness  in  decameters,  and  abscissa 
is  850-700  ab  thickness  in  decameters. 
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